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IN THE CLAIMS 

, Please cancel claims 12 and 13. 

(Previously Amended) An apparatus for monitoring conditioning of 
a planarizing medium used for planarizing a microelectronic substrate, comprising: 

a aonditioning body having a conditioning surface configured to engage a 
planarizing surfacQ of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium tp condition the planarizing surface; 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om thS conditioning body; 

a sensor cWpled to the conditioning body to detect a factional force in a plane of 
the planarizing surface, tne fiictional force being imparted to the conditioning body by the 
planarizing medium whenXthe one of the conditioning body and the planarizing medium is 
moved relative to the other oS the conditioning body and the planarizing mediimi; and 

a second supp&rt member coupled at a pivotable coupling to the first support 
member toward the second endV)f the first support member, the sensor being positioned between 
the first and second support members, the fu-st support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the finctional force. 

2. (Original) ^The apparatus of claim 1 wherein the planarizing medium 
includes a poUshing pad. 

3. (Original) The\ apparatus of claim 1 wherein the conditioning body 
has a conditioning surface generally parallM to the planarizing surface. 



4. (Original) The apparatus of claim 1 wherein the conditioning body 
includes abrasive elements for abrading the plaliarizing surface of the planarizing medium. 



5. (Canceled) 



i 



% ' m 
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(Canceled) 

The apparatus of claim 1 wherein the sensor includes a force sensor. 



8. (Canceled) 

9. (Canceled) 

1^. (Original) The apparatus of claim 1, further comprising an actuator 
coupled to th^ conditioning body for controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actimtor being coupled to the sensor to receive signals from the sensor and adjust 
\ the one of the positibn and the approximately normal force in response to the signal. 

1 1 . (Canceled) 

12. (Creeled) 

13. (CanceM) 



The apparatus of claim 1, further comprising: 



l/^ (Original) 
a piston; and 




a cylinder having an op^n end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and\the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and^he cylinder under the influence of the frictional force 
on the conditioning body, the piston and the oylii^der defining a gap between an end of the piston 
and the closed end of the cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to. the other of the piston and the cylinder. 



l^. " (Original) 
engaged with the cylinder. 
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The apparatus of claim If wherein the piston is sealably 




\ 1 ' 

\ ly^. ^ (Original) The apparatus of claim 1^, further comprising a biasing 

member coupled to the cylinder and the piston to bias the piston toward or away from the 
cylinder. 

1 

1^. (Original) The apparatus of claim I/I wherein the gauge includes a 
pointer bn one of the piston and the cylinder and a scale on the other of the piston and the 
cylinder, \ie pointer being aligned with the scale and movable relative to the scale to indicate 
relative movement between the piston and the cylinder. 

8. (Canceled) 



V 





(Previously Amended) An apparatus for measuring forces during 
conditioning of a chemical^echanical planarizing surface, comprising: 

a planarizing medium having a planarizing surface for removing material from a 
microelectronic substrate, the planarizing surface defining a planarizing surface plane; 

a conditioning bo% adjacent to the planarizing medium, at least one of the 
conditioning body and the planaitzing medium being movable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing\^edium generating a force in the planarizing surface 
plane when the one of the conditioning bo^y and the planarizing medium moves relative to the 
other of the conditioning body and the planarizing medium; 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body\the second end of the first support member 
extending away from the conditioning body; 

a second support member coupled at^ pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 





the firsf^and second support members, the first support member being pivotable relative to the 
second su^ort member to transmit a force to the sensor corresponding to the drag force; and 
I sensor operatively coupled to the conditioning body to detect the force. 

V 

\^ (Original) The apparatus of claim if, wherein the planarizing medium 
includes a polishing pad. 

I"? \ 

2/. (Original) The apparatus of claim ^ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

i'i A 

26, ' (Onginal) \ The apparatus of claim ^ wherein the conditioning body is 



rotatable relative to the planarizing medium 



ii 



2d. (Origmal) The apparatus of claim ^ wherein the conditioning body 



IS 



translatable relative to the planarizing medium. 

\ 

li, ^ (Original) The apparatus of claim ^ wherein the planarizing medium 
is rotatable relative to the conditioning bod) 

28. (Canceled) 

i"7 .. \ " 

1^. (Original) The apparatus of claim 1^ wherein the sensor includes a 

force sensor. 

3/^. (Canceled) 

3ft . (Original) The apparatus of cmim It, further comprising: 
a piston; and 

a cylinder having an open end and a closedWd, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder underVhe influence of the force on the 
conditioning body, the piston and the cylinder defining a gap between an end of the piston and 




the closed end of the cylinder, the force sensor including a gauge positioned to measure 
movement of the piston relative to the cylinder. 

\ iV 

\^ 3^. 1 (Original) The apparatus of claim 2ff wherein the piston is sealably 
engaged with the cylinder. 

-0 if 

(Original) The apparatus of claim 2A, further comprising a biasing 
member coupled to^the cylinder and the piston to bias the piston toward or away from the 
cylinder. 

3/. (Onginal) The apparatus of claim 2/, further comprising a feedback 
device coupled to the sensor and the conditioning body for changing at least one of the force 
between the conditioning hoON and the polishing pad and a position of the conditioning body 
relative to the polishing pad in sponse to a signal from the sensor. 

2^. (Previously Wnended) An apparatus for monitoring conditioning of 
a planarizing medium used for chemical-mechanical planarization of a microelectronic substrate, 
comprising: 

a conditioning body ttaving a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface, the conditioning body generating a drag 
force generally parallel to the planarizing sur^ce; 

a piston; 

a cyUnder having an open end arid a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder defminfe a gap between an end of the piston and 
the closed end of the cylinder, the sensor being positioni^d to detect relative motion between the 
piston and the cylinder; 



7 



an actuator coupled to the conditioning body with a support assembly to control at 
least ohe of a generally normal force between the conditioning body and the planarizing medium 
and a position of the conditioning body relative to the planarizing medium; 

sa sensor coupled to the support assembly to detect the drag force; and 
aVeedback device coupled to the actuator to control activation of the actuator in 
response to a signakreceived from the force sensor. 



30. (Original) 
includes a microprocessorN 



The apparatus of claim 3f wherein the feedback device 



3/. / (Original^ The apparatus of claim 36 wherein the actuator is 
positioned to move the conditionmg body laterally over the planarizing surface. 



3^. (Original) 



The appVatus of claim 3>6 wherein the planarizing medium 



[he apparatus of claim 3^ wherein the actuator is 
positioned to rotate the conditioning Bpdy in a generally circular motion over the planarizing 
surface. 

3^. (Original) 
includes a polishing pad. 

(Original) The apparatusU)f claim ys, further comprising: 
a first support member having first afid second ends and being rotatably coupled 
toward the first end to the conditioning body, the \econd end of the first support member 
extending away from the conditioning body; and 

a second support member coupled at a p\votable coupling to the first support 
member toward the second end of the first support member^Nthe sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresprading to the drag force. 




(Original) 



42. (Canceled) 



The apparatus of claim s/ wherein the sensor includes a 



43. (Canceled) 

(Previously Amended) The apparatus of claim wherein the 
piston is sealablyXengaged with the cylinder and the sensor includes a pressure gauge positioned 
within the gap to otetect a change in pressure in the gap when one of the piston and the cylinder 
moves relative to theyother. 

f \ 

4/. (Ireviously Amended) The apparatus of claim 3/, further 
comprising a biasing memjjer coupled to the cylinder and the piston to bias the piston toward or 
away from the cylinder. 

(Previoikly Amended) A method for monitoring conditioning of a 
planarizing medium used for pl^arizing a microelectronic substrate, comprising: 

moving at least on^of the planarizing medium and a conditioning body relative to 
the other of the planarizing medium and the conditioning body while the conditioning body is 
engaged with a planarizing surface oiUhe planarizing medium, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, the support member including a. generally upwardly extending portion coupled to the 
conditioning body and a generally laterallyN^xtending portion pivotably coupled to the upwardly 
extending portion; and 

monitoring the conditioning bo^ to detect a force of the planarizing medium on 
the conditioning body, wherein monitoring thA conditioning body includes measuring a force 
transmitted to the support member by the condimoning body by detecting a force between the 
upwardly extending portion and the laterally extending portion with a force sensor. 



\ 



(Original) The method of claim ^ wherein monitoring the 



conditioning body includes detecting a frictional force on the conditioning body in a plane 
generally parallel to a plane of the planarizing surface. 

48. (Canceled) 

y49. (Canceled) 

(Canceled) 

51.\ (Canceled) 



52. \ (Canceled) 



31 



5/. (Previously Amended) The method of claim Ap wherein the support 
member includes a piston slidably received in a cylinder and monitoring the conditioning body 
includes detecting a moveipent of one of the piston and the cylinder relative to the other of the 
piston and the cylinder. 



3y 



5^. / (Original The method of claim 5^, further comprising biasing one of 
the piston and the cylinder toward or away from the other of the piston and the cylinder. 

5f>, (Previously Amended) The method of claim ^ wherein the support 
member includes a piston slidably and sealably received in a cyUnder to form a sealed space 
between an end of the cylinder and an end of the piston, further wherein monitoring the 
conditioning body includes detecting a pressure within the sealed space. 



5^. (Canceled) 
Sjj. (Original) 



V 



The metlk)d of claim 40, further comprising removing 
material from the planarizing medium while \^ least one of the conditioning body and the 
planarizing medium moves relative to the other\)f the conditioning body and the planarizing 
medium. 



10 

5^. (Original) The method of claim 4^, further comprising adjusting a 
force applied to^e conditioning body approximately normal to the planarizing surface in 
response to detecting a force of the planarizing medium on the conditioning body. 

5^ (Original) The method of claim ^ wherein moving at least one of the 
planarizing medium anoVthe conditioning body includes rotating the planarizing medium at a 
variable rate as the condmoning body moves across the planarizing medium to maintain a 
relative velocity between the^planarizing medium and the conditioning body at an approximately 
constant value. 



s0 



6jr * (Previously Amended) A method for monitoring conditioning of a 
planarizing medium used for planarizing a microelectronic substrate, the method comprising: 

coupling a sensor to a conditioning body, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, and the support member includes a piston slidably received in a cylinder; 

engaging the conditioning body with the planarizing medium and moving at least 
one of the conditioning body and the planarizing medium relative to the other of the conditioning 
body and the planarizing medium while tire conditioning body engages the planarizing medium; 
and 

monitoring the conditioning bipdy to detect a frictional force between the 
conditioning body and the planarizing mediun^wherein monitoring the conditioning body 
includes measuring a force transmitted to the support member by the conditioning body by 
detecting a movement of one of the piston and the cyri|ider relative to the other of the piston and 
the cylinder. 

61. (Canceled) 

62. (Canceled) 

63. (Canceled) 



64. (Canceled) 
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wo 

6p. (Previously Amended) 



)Gr whe: 



The method of claim 6/ wherein the support 
member includes a piston slidably and sealably received in a cylinder to form a sealed space 
between an enk of the cylinder and an end of the piston, further wherein monitoring the 
conditioning body includes detecting a pressure within the sealed space. 




66. \ 


(Canceled) 


67. 


\ (Canceled) 


68. 


^Canceled) 


69. 


(Oanceled) 


70. 


(CaAceled) 


71. 


(Candbled) 


72. 


(Canceled) 


73. 


(Cancelen) 


74. 


(Canceled/ 


75. 


(Canceled) 


76. 


(Canceled) 


77. 


(Canceled) 



7j^. (Previously Amended) A method for conditioning a planarizing 
medium used for planarizing a semiconductor substrate, the method comprising: 

engaging a conditioning body with the planarizing medium, wherein the 
conditioning body is coupled to a support member for supporting the conditioning body relative 
to the planarizing medium, and further wherein the support member includes a generally 
upwardly extending portion coupled to the conoitioning body and a generally laterally extending 
portion pivotably coupled to the upwardly extending portion; 
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\ moving at least one of the conditioning body and the planarizing medium relative 
to the other oT the conditioning body and the planarizing medium to remove material from the 
planarizing medium; and 

maintaining an approximately constant frictional force between the conditioning 
body and the planarizing medium by adjusting a relative velocity between the conditioning body 
and the planarizing medium, wherein maintaining an approximately constant frictional force 
includes selecting a target frictional force, detecting a force between the upwardly extending 
portion and the laterally extending portion coupled to the conditioning body, and adjusting the 
relative velocity until the foro^ is approximately equal to the target frictional force, and further 
wherein measuring a force trans\nitted to the support member includes detecting a force between 
the upwardly extending portion an^ the laterally extending portion with a force sensor. 

79. (Canceled) 

80. (Canceled) 



81. (Canceled) 



S^Lereir 



S^J ' (Previously AmendedY The method of claim Wherein the support 
member includes a generally upwardly extendmg portion coupled to the conditioning body and a 
generally laterally extending portion pivotabiV coupled to the upwardly extending portion, 
further wherein detecting the force includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a flbrce sensor. 



^. (Canceled) 



ereir 



8/f7 ^ (Previously Amended) 'The method of claim 7$ Wherein the support 
member includes a piston slidably received in a cylinder and detecting the force includes 
detecting a movement of one of the piston and the cylinder relative to the other of the piston and 
the cylinder. 
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5oV ' (Original) An apparatus for monitoring conditioning of a planarizing 
medium used for pla^mrizing a microelectronic substrate, comprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of th^ planarizing medium, at least one of the conditioning body and the 
planarizing medium beingXmovable relative to the other of the conditioning body and the 
planarizing medium to condiMon the planarizing surface; 

a sensor couplen to the conditioning body to detect a fiictional force in a plane of 
the planarizing surface, the frittional force being imparted to the conditioning body by the 
planarizing medium when the pne of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 

a piston; and 

a cylinder having an oV)en end and a closed end, the cylinder sealably and slidably 
receiving the piston, at least one of the piston and the cylinder being coupled to the conditioning 
body to shde relative to the other on the piston and the cylinder under the influence of the 
fiictional force on the conditioning body, the piston and the cylinder defining a sealed gap 
betv^een an end of the piston and the clpsed end of the cylinder, the sensor being positioned 
within the gap for measuring a change in pressure within the gap as the piston moves relative to 
the cylinder. 



The appa^tus of claim S6 wherein the planarizing medium 

(Original) The apparatus of claim 8^ v/herein the conditioning body 
has a conditioning surface generally parallel to the blanarizing surface. 



8/. (Original) 
includes a polishing pad. 



(Original) The apparatus 6f claim §6' ^herein the conditioning body 
includes abrasive elements for abrading the planarizin^urface of the planarizing medium. 
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"(Original) The apparatus of claim fimher comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end\to the conditioning body, the second end of the first support member 
extending away fi:om tnfe conditioning body; and 

a second ^upport member coupled at a pivotable coupling to the first support 
member toward the secona\end of the first support member, the sensor being positioned between 
the first and second support Viembers, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 



force sensor. 



(if 



CO 



(Original) \ The apparatus of claim ^ wnerein the sensor includes a 



^^ei 



33. (Original) \The apparatus of claim ^, further comprising an actuator 
coupled to the conditioning body forXcontrolling at least one of a position of the conditioning 
body and an approximately normal fOTce between the conditioning body and the planarizing 
medium, the actuator being coupled to me sensor to receive signals from the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 



91. (Original) 



The apparatus of claim 8$ wherein the piston has a 
generally circular cross-sectional shape and tl^ cylinder has an aperture with a generally circular 
cross-sectional shape for receiving the piston. 

^^^(Original) The apparatiis of claim ^^herein the piston has a 
generally rectangular cross-sectional shape and tlie cylinder has an aperture with a generally 
rectangular cross-sectional shape for receiving the piston. 



"7 

(Original) 
engaged with the cylinder. 



The apparatus oAclaim 0 wherein the piston is sealably 
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9^.^ ^(Original) The apparatus of claim ^ 



if filrthe 



ler comprising a biasing 

member coupled to the cylinder and the piston to bias the piston toward or away from the 
cylinder. 



9/.'^'^ (Original) An apparatus for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

a conditioning mdy having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a fiictional force in a plane of 
the planarizing surface, the frictiopial force being imparted to the conditioning body by the 
planarizing medium when the one\of the conditioning body and the planarizing medium is 
moved relative to the other of the coi^itioning body and the planarizing medium; 
a piston; and 

a cylinder having an opfen end and a closed end, the cylinder sealably and slidably 
receiving the piston, at least one of thelpiston and the cylinder being coupled to the conditioning 
body to slide relative to the other of Ithe piston and the cylinder under the influence of the 
frictional force on the conditioning body, wherein the piston has a generally circular cross- 
sectional shape and the cylinder has anlaperture with a generally circular cross-sectional shape 
for receiving the piston, and further wraerein the piston and the cylinder define a sealed gap 
between an end of the piston and the clpsed end of the cylinder, the sensor being positioned 
within the gap for measuring a change in Jjressure within the gap as the piston moves relative to 
the cylinder. 



(Original) 
includes a polishing pad. 



The apparatus of claim 9p wherein the planarizing medium 



36. (Original) The apparatus of claim ^ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 



\ 
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^.^i "(O^ginal) The apparatus of claim 9p wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing medium. 



(Original) The apparatus of claim 9o, further comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of tke first support member, the sensor being positioned between 
the first and second support membek, the first support member being pivotable relative to the 
second support member to transmit a fqrce to the sensor corresponding to the fiictional force. 

i'^ \ 

IflQ. (Original) The\ apparatus of claim 96 wherein the sensor includes a 



force sensor. 



f 



1^. (Original) The apparatus of claim ^6, fiirther comprising an actuator 
coupled to the conditioning body for controlling at least one of a position of the conditioning 
body and an approximately normal force beroveen the conditioning body and the planarizing 
medium, the actuator being coupled to the sensor to receive signals from the sensor and adjust 
the one of the position and the approximately noraial force in response to the signal. 



103. (Original) 
engaged with the cylinder. 



The apparatu^of claim ^ wherein the piston is sealably 



ICW. (Original) The apparatus oV" claim ^6, fiirther comprising a biasing 
member coupled to the cylinder and the piston to t^as the piston toward or away from the 
cylinder. 
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1J0§. (Original) An apparatus for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

a conditiomng body having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to conditio^ the planarizing surface; 

a sensor coupled tb the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the frictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 

a piston; and \ 

a cylinder having an open end and a closed end, the cylinder sealably and slidably 
receiving the piston, at least one of the piston and the cylinder being coupled to the conditioning 
body to slide relative to the other of me piston and the cylinder under the influence of the 
frictional force on the conditioning bodV, the piston and the cyUnder defining a sealed gap 
between an end of the piston and the closed end of the cylinder, wherein the piston has a 
generally rectangular cross-sectional shapi and the cylinder has an aperture with a generally 
rectangular cross-sectional shape for receiving the piston, and further wherein the sensor being 
positioned within the gap for measuring a cl^ge in pressure within the gap as the piston moves 
relative to the cylinder. 

(Original) The apparatus of claim 1^ wherein the planarizing 
medium includes a polishing pad. 

(Onginal) The apparatus of claim 105 wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

1^. (Original) The apparatus of claim \(p wherein the conditioning body 
includes abrasive elements for abrading the planarizingvsurface of the planarizing medium. 
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^ ^rigi^al) The apparatus of claim IQ^ further comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; and 

a second support mraiber coupled at a pivotable coupling to the first support 
member toward the second end of theVirst support member, the sensor being positioned between 
the first and second support members,\the first support member being pivotable relative to the 
second support member to transmit a for^e to the sensor corresponding to the fiictional force. 

(Original) The apparatus of claim lp5 wherein the sensor includes a 

force sensor. 

1 ]4. (Original) The appamtus of claim 1^5, mrther comprising an actuator 
coupled to the conditioning body for controlUnc at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being coupled to the sensor lo receive signals fi-om the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

\ 

ip. (Original) The apparatus ofi claim 105 wherein the piston is sealably 
engaged with the cylinder. 

1^ . \ i"/ 

lys, (Onginal) The apparatus of claim ipS, further comprising a biasing 
member coupled to the cylinder and the piston to bias fhe piston toward or away fi-om the 
cylinder. 

1 1^ (Original) An apparatus for monitorihg conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprismg: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 




# % 
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planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to conkition the planarizing surface; 

a sensor coup\ed to the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the fiictional force being imparted to the conditioning body by the 
planarizing medium when the tone of the conditioning body and the planarizing medium is 
moved relative to the other of the c<jnditioning body and the planarizing medium; 

a piston; and 

a cylinder having an c^en end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston ind the cylinder under the influence of the frictional force 
on the conditioning body, the piston anoithe cylinder defining a gap between an end of the piston 
and the closed end of the cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to the other of the piston and the cylinder. 



(Original) The apparatus of claim 11^ wherein the planarizing 
medium includes a polishing pad. 



im. (Original) 



7^ 



The apparatus of claim 1 /4 wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

ly/. (Original) The apparatus of claim 1^4 wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing medium. 



im. (Original) 



1/I,^he 



The apparatus of claim 1^4, turtner compnsmg: 
a first support member having first andNsecond ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, thk sensor being positioned between 



# % 
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the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 




(Original) The apparatus of claim 1 m wherein the sensor includes a 



IJ^ whereir 



force sensor. 



(Original) \ The apparatus of claim fiirther comprising an actuator 
coupled to the conditioning body fbr controlling at least one of a position of the conditioning 
body and an approximately normal\force between the conditioning body and the planarizing 
medium, the actuator being coupled m) the sensor to receive signals fi-om the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

(Original) Tha apparatus of claim 1^4 wherein the piston is sealably 
engaged with the cylinder. 



u^} (Original) The apparatus of claim y4, ^fiirther comprising a biasing 
member coupled to the cylinder and the p^ton to bias the piston toward or away fi-om the 
cylinder. 

Vh ■ \ 7? 

1^. (Original) The apparatus of claim y4 therein the gauge includes a 
pointer on one of the piston and the cylinder and a scale on the other of the piston and the 
cylinder, the pointer being aligned with the scale and movable relative to the scale to indicate 
relative movement between the piston and the cylinder. 

1^. (Original) An apparatus for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the ofiher of the conditioning body and the 
planarizing medium to condition the planarizing surface; 
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a sensor coupled to the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the frictional force being imparted to the conditioning body by the 
planarizing medium when\he one of the conditioning body and the planarizing medium is 
moved relative to the other o^the conditioning body and the planarizing medium; 

a piston; and 

a cylinder haviAg an open end and a closed end, the cyhnder slidably receiving 
the piston, at least one of the mston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the frictional force 
on the conditioning body, the piston and the cylinder defining a gap between an end of the piston 
and the closed end of the cylind^, wherein the piston is sealably engaged with the cylinder and 
ftirther wherein the sensor include^s a gauge positioned to measure movement of the one of the 
piston and the cylinder relative to the other of the piston and the cylinder. 




l^'^ereir 



1^. / (Original) ^he apparatus of claim \7fi wherein the planarizing 
medium includes a polishing pad. 

I'p \ 

1^. (Original) Tne apparatus of claim 1^ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 



.1^ 



(Original) The apparatus of claim 124 wherein the conditioning body 
includes abrasive elements for abrading theVplanarizing surface of the planarizing medium. 



1^. (Original) The apikratus of claim lZ4;1urt 



, further comprising: 

a first support member havingVfirst and second ends and being rotatably coupled 
toward the first end to the conditioning booy, the second end of the first support member 
extending away from the conditioning body; anc 

a second support member couplfed at a pivotable coupling to the first support 
member toward the second end of the fu-st support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the frictional force. 




22 



^3 



2T \ ^ 

1^. ^(Original), The apparatus of claini^'2^ wherein the sensor includes a 



force sensor. 




?5 



13^0. I (Original) \ The apparatus of claim jM, further comprising an actuator 
coupled to the conditioning body wv controlling at least one of a position of the conditioning 
body and an approximately normanforce between the conditioning body and the planarizing 
medium, the actuator being coupled to the sensor to receive signals from the sensor and adjust 
the one of the position and the approxipiately normal force in response to the signal. 

171. (Original) Tfte apparatus of claim wherein the piston has a 
generally circular cross-sectional shape land the cylinder has an apertxire with a generally circular 
cross-sectional shape for receiving the piston. 

%' 

l^. (Original) The\ apparatus of claim lj£4 wherein the piston has a 
generally rectangular cross-sectional shape and the cylinder has an aperture with a generally 
rectangular cross-sectional shape for recei^^ng the piston. 

(Original) The apparatus of claim 
engaged with the cylinder. 



17 



(Original) The a] 




erein the piston is sealably 



)aratus of claim 1 




her comprising a biasing 



member coupled to the cylinder and the piston to bias the piston toward or away from the 
cylinder. 



(Original) The appsL-atus of claim l^^wherein the gauge includes a 
pointer on one of the piston and the cylindeA and a scale on the other of the piston and the 
cylinder, the pointer being aligned with the scale and movable relative to the scale to indicate 
relative movement between the piston and the cwinder. 
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''(^riginal) An apparatus for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the\planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to conditioh the planarizing surface; 

a sensor coupled lo the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the fiictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing mediimi is 
moved relative to the other of the cpnditioning body and the planarizing medium; 
a piston; 

a cylinder having an V)pen end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston Wid the cylinder under the influence of the frictional force 
on the conditioning body, the piston and the cylinder defining a gap between an end of the piston 
and the closed end of the cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to the other of the piston and the cylinder; and 

a biasing member coupled ^o the cylinder and the piston to bias the piston toward 
or away fi'om the cylinder. 



W. (Original) 



The apparatus of claim 13» wherein the planarizing 



medium includes a polishing pad. 



(Original) The apparWs of claim 1^ wherein the conditioning body 
has a conditioning surface generally parallel to thJ^ planarizing surface. 

^ .. . p 

139. (Original) The apparatus\of claim 1/6 wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing mediimi. 
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l^K)^f(OriRii 



I \l (Original) The apparatus of claim 136, further comprising: 
a first aipport member having first and second ends and being rotatably coupled 
toward the first end ta the conditioning body, the second end of the first support member 
extending away fi:om the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support\members, the first support member being pivotable relative to the 
second support member to trmsmit a force to the sensor corresponding to the fiictional force. 



(Original) The apparatus of claim 1^ wherein the sensor includes a 



force sensor. 



1^. (Original) \ The apparatus of claim 136, further comprising an actuator 
coupled to the conditioning body tor controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being coupled vto the sensor to receive signals fi-om the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

Ip. (Original) The apparatus of claim 1^ wherein the piston has a 
generally circular cross-sectional shape and the cylinder has an aperture with a generally circular 
cross-sectional shape for receiving the pis^ton. 

1^. (Original) The Apparatus of claim wherein the piston has a 
generally rectangular cross-sectional shapeVand the cylinder has an apertxire with a generally 
rectangular cross-sectional shape for receivinathe piston. 



(Original) The apparams of claim 1/6 wherein the piston is sealably 



engaged with the cylinder. 



# ■ p 



\fS. (Original) The apparatus of claim L5f6 wherein the gauge includes a 
pointer on one of the piston and the cylinder and a scale on the other of the piston and the 
cylinder, the pointer being aligned with the scale and movable relative to the scale to indicate 
relative movement between the piston and the cylinder. 



(Original) An apparatus for monitoring conditioning of a planarizing 
medium used for planarizing amicroelectronic substrate, comprising: 

a conditioning ^ody having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the fiictioml force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 
a piston; and 

a cylinder having an opfen end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston anVi the cylinder under the influence of the frictional force 
on the conditioning body, the piston and the cylinder defining a gap between an end of the piston 
and the closed end of the cylinder, the sensfer including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to the other of the piston and the cylinder, 
wherein the gauge includes a pointer on onA of the piston and the cylinder and a scale on the 
other of the piston and the cylinder, the pointenbeing aligned with the scale and movable relative 
to the scale to indicate relative movement between the piston and the cylinder. 

1*8. (Original) The apparat\js of claim 147 wherein the planarizing 
medium includes a polishing pad. 
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mal) The apparatus of claim 14/ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

l^U. (Original)\ The apparatus of claim 1^7 wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing medium. 



1^1 . (Original) \The apparatus of claim 147, further comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning oody; and 

a second support memoer coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a forceVto the sensor corresponding to the frictional force. 

X'yl. (Original) The apparatus of claim 147 wherein the sensor includes a 



force sensor. 



\fl, fiirthe 



IJJS. (Original) The apparatus of claim further comprising an actuator 
coupled to the conditioning body for controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being coupled to the sensor to receive signals from the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 




lim 14^ wl 



(Original) The apparatusX of claim 1^ wherein the piston has a 
generally circular cross-sectional shape and the cylin^r has an aperture with a generally circular 
cross-sectional shape for receiving the piston. 
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1/5. (OriginalX The apparatus of claim \vl wherein the piston has a 
generally rectangular cross-sectidnal shape and the cylinder has an aperture with a generally 
rectangular cross-sectional shape for receiving the piston. 

1^6: (Original) iThe apparatus of claim 1^ wherein the piston is sealably 
engaged with the cylinder. 

157. (Original) Tne apparatus of claim l/7, further comprising a biasing 
member coupled to the cylinder and the piston to bias the piston toward or away from the 
cylinder. 



15^.* (Original) An 
chemical-mechanical planarizing surface 



apparatus for measuring forces during conditioning of a 
comprising: 

a planarizing mediimi ha\ting a planarizing surface for removing material from a 
microelectronic substrate, the planarizingWface defining a planarizing surface plane; 

a conditioning body adjacent to the planarizing medium, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing mecmum generating a force in the planarizing surface 
plane when the one of the conditioning body\and the planarizing medium moves relative to the 
other of the conditioning body and the planarizing medium; 
a piston; 

a cylinder having an open end aAd a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cy[inder under the influence of the force on the 
conditioning body, the piston and the cylinder defihing a gap between an end of the piston and 
the closed end of the cylinder; and 

a sensor operatively coupled to the dpnditioning body to detect the force; the 
sensor including a gauge positioned to measure movement of the piston relative to the cylinder. 
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1^. (Original) \ The apparatus of claim 15« wherein the plananzing 
medium includes a polishing pad. 

HI \ i'^ 

IpO.' (Original) \ The apparatus of claim 1^ wherein the conditioning body 
has a conditioning surface generallM parallel to the planarizing surface. 

1/61. (Original) uhe apparatus of claim 1^ wherein the conditioning body 
is rotatable relative to the planarizing medium. 

I 111 

1^. (Original) The apparatus of claim 158 wherein the conditioning body 
is translatable relative to the planarizing medium. 

^}'^ \ 11 

lp3. (Original) The apparatus of claim 1^ wherein the planarizing 
medium is rotatable relative to the conditilpning body. 

'P 

la4. (Original) The apparatus of claim 1^ wherein the force is a drag 
force, further comprising: 

a first support member having\first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away firom the conditioning body; anc 

a second support member coupldd at a pivotable coupling to the first support 
member toward the second end of the first supporttmember, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 



"7 



JJ7 

im 158 



force sensor. 



lp5. ' (Original) The apparatus of ^laim 1^ ^(^herein the sensor includes a 
1^6. (Original) The apparatus of claim 1/8 wherein the piston is sealably 



engaged with the cylinder. 
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V 



J'1 

urn 1^, fuit 



1^. / (Original) 'rtie apparatus of claim 1^, further comprising a biasing 
member coupled to the cylinder and \ho piston to bias the piston toward or away from the 
cylinder. 

1^. (Onginal) The apparatus of claim 15o, fiirther comprising a feedback 
device coupled to the sensor and the conaitioning body for changing at least one of the force 
between the conditioning body and the poushing pad and a position of the conditioning body 
relative to the polishing pad in response to a signal fi-om the sensor. 



a planarizing medium having £ 
microelectronic substrate, the planarizing surfi 



1^9. (Original) An apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizing surface, conlprising; 

planarizing surface for removing material fi'om a 
e defining a planarizing surface plane; 
a conditioning body adjacent \o the planarizing mediiun, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing mediurri generating a force in the planarizing surface 
plane when the one of the conditioning body and the planarizing medium moves relative to the 
other of the conditioning body and the planarizingpiedium; 
a piston; 

a cylinder having an open end and k closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder defimng a gap between an end of the piston and 
the closed end of the cylinder, wherein the piston is seklably engaged with the cylinder; and 

a sensor operatively coupled to the cobditioning body to detect the force, the 
sensor including a gauge positioned to measure movemeSpt of the piston relative to the cylinder. 

The apparatus of \claim 1^ wherein the planarizing 



(Original) 
medium includes a polishing pad. 



^1 



1 
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1/1. (Original) pie apparatus of claim 1^ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

. \ 

\71. (Original) THe apparatus of claim 1^ wherein the conditioning body 
is rotatable relative to the planarizing medium. 

lyi, (Original) The apparatus of claim 10 wherein the conditioning body 
is translatable relative to the planarizing nedium. 

IJ4. (Original) Th4 apparatus of claim 1^9 wherein the planarizing 
medium is rotatable relative to the conditioning body. 

Yp. j (Original) The apparatus of claim lp9 wherein the force is a drag 
force, further comprising: 

a first support member haviAg first and second ends and being rotatably coupled 
toward the first end to the conditioning bpdy, the second end of the first support member 
extending away fi-om the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the fiitt support member being pivotable relative to the 
second support member to transmit a force to tpe sensor corresponding to the drag force. 

/^^ . . 

lyo. (Original) The apparatus of claim l§/9 wherein the sensor includes a 

force sensor. 

(Onginal) The apparatbs of claim 1^9, fiirther comprising a biasing 
member coupled to the cylinder and the pistonj to bias the piston toward or away fi-om the 
cylinder. 
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(Original) \ The apparatus of claim 1^, further comprising a feedback 
device coupled to the sensor and the conditioning body for changing at least one of the force 
between the conditioning body ana the polishing pad and a position of the conditioning body 
relative to the polishing pad in response to a signal from the sensor. 

3f 



'A' 



(Original) /m apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizrng surfaqp, comprising: 

a planarizing medium having a planarizing surface for removing material from a 
microelectronic substrate, the planarizina surface defining a planarizrng surface plane; 

a conditioning body adjacent to the planarizing medium, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing medium generating a force in the planarizing surface 
plane when the one of the conditioning body and the planarizing medium moves relative to the 
other of the conditioning body and the planafizing medium; 
a piston; 

a cylinder having an open enU and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the Cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cyhnder pefining a gap between an end of the piston and 
the closed end of the cylinder; 

a biasing member coupled to the Cylinder and the piston to bias the piston toward 
or away from the cylinder; and 

a sensor operatively coupled to tAe conditioning body to detect the force, the 
sensor including a gauge positioned to measure movement of the piston relative to the cylinder. 



186. ' 



(Original) 
medium includes a polishing pad. 



The apparatus of claim 



p 

179 ^ 



wherein the planarizing 
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1J8L (Origin^ The apparatus of claim 1^ wherein the conditioning body 
has a conditioning surface generally parallel to the planarizing surface. 

182. (Original) \ The apparatus of claim \J9 wherein the conditioning body 
is rotatable relative to the planarizing medium. 

183. (Original) The apparatus of claim 1/9 wherein the conditioning body 
is translatable relative to the planarizing medium. 

ly4. (Original) The apparatus of claim 1^9 wherein the planarizing 
medium is rotatable relative to the conditipning body. 

(Original) The apparatus of claim 1/9 wherein the force is a drag 
force, further comprising: 

a first support member havin^first and second ends and being rotatably coupled 
toward the first end to the conditioning bock, the second end of the first support member 
extending away from the conditioning body; an^ 

a second support member couplfed at a pivotable coupling to the first support 
member toward the second end of the first suppok member, the sensor being positioned between 
the first and second support members, the first smpport member being pivotable relative to the 
second support member to transmit a force to the sebsor corresponding to the drag force. 



0i 



186. (Original) The apparatus of claim 1^ wherein the sensor includes a 



force sensor. 



/X 



(Original) The apparatus of claim 1/9 wherein the piston is sealably 



engaged with the cylinder. 



/3f 



3(8. (Original) The apparatus of clainA 1/9, fiulher comprising a feedback 
device coupled to the sensor and the conditioning body for\changing at least one of the force 



33 



between the conditioning body and the polishing pad and a position of the conditioning body 
relative to the polishinepad in response to a signal from the sensor. 

189. (Original) An apparatus for monitoring conditioning of a planarizing 
medium used for chemical-nrechanical planarization of a microelectronic substrate, comprising: 

a conditioningXbody having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition me planarizing surface, the conditioning body generating a drag 
force generally parallel to the plan^zing surface; 

a piston; 

a cylinder having an\open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder, wherein tie piston is sealably engaged with the cylinder; 

an actuator coupled to the\conditioning body with a support assembly to control at 
least one of a generally normal force between the conditioning body and the planarizing medium 
and a position of the conditioning body relative to the planarizing medium; 

a sensor coupled to the support assembly to detect the drag force, the sensor 
including a pressure gauge positioned within the gap to detect a change in pressure in the gap 
when one of the piston and the cylinder moves relative to the other, the sensor is positioned to 
detect relative motion between the piston and me cylinder; and 

a feedback device coupled to tne actuator to control activation of the actuator in 
response to a signal received from the force sena|pr. 

The apparatus of claim wherein the feedback device 



1^0. (Origii 



(Original) 
includes a microprocessor. 
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191. (Original) The apparatus of claim 189 wherein the actuator is 
positioned to move the conditroning body laterally over the planarizing surface. 

\ if 

1^. ' (Original The apparatus of claim 1S9 wherein the actuator is 
positioned to rotate the conditioning body in a generally circular motion over the planarizing 
surface. 

IJG. (Original) I The apparatus of claim Ip wherein the planarizing 
medium includes a poHshing pad. 



(Origir 



(Original) \ The apparatus of claim 189, further comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditipning body, the second end of the first support member 
extending away fi"om the conditionina body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the lirst support member, the sensor being positioned between 
the first and second support members,! the first support member being pivotable relative to the 
second support member to transmit a foEce to the sensor corresponding to the drag force. 



/) 



^5. ' (Original) The Apparatus of claim 1&9^ wherein the sensor includes a 



force sensor. 



19B. (Original) 



10, fiir 



The apparatus of claim 1^, fiirther comprising a biasing 
member coupled to the cylinder and the piston to bias the piston toward or away firom the 
cylinder. 

(Original) An apparatik for monitoring conditioning of a planarizing 
mediimi used for chemical-mechanical planarizatidn of a microelectronic substrate, comprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the planarizing mediiun, at least one of the conditioning body and the 
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planarizing medium being dbvable relative to the other of the conditioning body and the 
planarizing medium to conditicm the planarizing surface, the conditioning body generating a drag 
force generally parallel to the planarizing surface; 
a piston; 

a cylinder havingi an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the pision and the cylinder being coupled to the conditioning body to 
slide relative to the other of the raston and the cylinder under the influence of the force on the 
conditioning body, the piston and fhe cylinder defining a gap between an end of the piston and 
the closed end of the cylinder, 

an actuator coupled tb the conditioning body with a support assembly to control at 
least one of a generally normal forca between the conditioning body and the planarizing medium 
and a position of the conditioning body relative to the planarizing medium; 

a sensor coupled to theisupport assembly to detect the drag force, the sensor being 
positioned to detect relative motion beWeen the piston and the cylinder; 

a feedback device coupled to the actuator to control activation of the actuator in 
response to a signal received from the force sensor; and 

a biasing member coupled^ to the cylinder and the piston to bias the piston toward 
or away from the cylinder. 



The apparatus of claim 1^ wherein the feedback device 




1^. ' (Original) 
includes a microprocessor. 

199. (Original) The apparatus of claim 197 wherein the actuator is 
positioned to move the conditioning body later^ly over the planarizing surface. 

2(p. (Original) The apparatus of claim \yl wherein the actuator is 
positioned to rotate the conditioning body in a generally circular motion over the planarizing 
surface. 
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2pl. (Original)! The apparatus of claim wherein the plananzing 
medium includes a polishing pad.l 

\ 

2^2. (Original) \ The apparatus of claim 197, further comprising: 
a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of theifirst support member, the sensor being positioned between 
the first and second support members! the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 

2^3, (Original) The apparatus of claim 197 wherein the sensor includes a 



force sensor. 



2^4. (Original) The J^paratus of claim 1^ wherein the piston is sealably 
engaged with the cylinder and the sensor includes a pressure gauge positioned within the gap to 
detect a change in pressure in the gap when\one of the piston and the cylinder moves relative to 
the other. 



K/fs. /(Original) 



A method for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

moving at least one of the plananting medium and a conditioning body relative to 
the other of the planarizing medium and the conditioning body while the conditioning body is 
engaged with a planarizing surface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, the support member including a piston slidably received in a cylinder; and 

monitoring the conditioning body to aetect a force of the planarizing medium on 
the conditioning body, wherein monitoring the conoitioning body includes measuring a force 
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A 

transmitted to the support membir by the conditioning body by detecting a movement of one of 
the piston and the cyUnder relative to the other of the piston and the cylinder. 

^6. (Original) \ The method of claim 2Qp wherein monitoring the 
conditioning body includes detecting a frictional force on the conditioning body in a plane 
generally parallel to a plane of the planarizing surface. 

2)2(7. (Original) VThe method of claim 205 wherein the support member 
includes a generally upwardly extmding portion coupled to the conditioning body and a 
generally laterally extending portiori pivotably coupled to the upwardly extending portion, 
further wherein monitoring the conditioning body includes detecting a force between the 
upwardly extending portion and the lat^ally extending portion with a force sensor. 

2y8. (Original) The method of claim 295, further comprising biasing one of 
the piston and the cylinder toward or away from the other of the piston and the cylinder. 

2py. (Original) Thel method of claim 2p5 wherein the support member 
includes a piston slidably and sealably received in a cylinder to form a sealed space between an 
end of the cylinder and an end of the pisflpn, further wherein monitoring the conditioning body 
includes detecting a pressure within the seajed space. 

.. 

2^0. (Onginal) A method for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronid substrate, comprising: 

moving at least one of the planamzing medium and a conditioning body relative to 
the other of the planarizing medium and the cqnditioning body while the conditioning body is 
engaged with a planarizing surface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for supporting the Vonditioning body relative to the planarizing 
medium, the support member including a piston slioably received in a cylinder; 

biasing one of the piston and the cylinder toward or away from the other of the 
piston and the cylinder; and 
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monitoring the conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherein! monitoring the conditioning body includes measuring a force 
transmitted to the support member by the conditioning body by detecting a movement of one of 
the piston and the cylinder relativie to the other of the piston and the cylinder. 

170 \ 1^1 

2^1. (Original) \ The method of claim 2)jD wherein monitoring the 
conditioning body includes detecting a frictional force on the conditioning body in a plane 
generally parallel to a plane of the planarizing surface. 

Ill \ i(^f 

2/2. (Original) IThe method of claim 2^ wnerein the support member 
includes a generally upwardly extending portion coupled to the conditioning body and a 
generally laterally extending portion pivotably coupled to the upwardly extending portion, 
further wherein monitoring the comditioning body includes detecting a force between the 
upwardly extending portion and the laterally extending portion with a force sensor. 



'7^ 1 M 

2/3. (Original) Ihe method of claim lyO whe 



2^3. (Original) The method of claim 2^0 wierein the support member 
includes a piston slidably and sealabl>\ received in a cylinder to form a sealed space between an 
end of the cylinder and an end of the mston, further wherein monitoring the conditioning body 
includes detecting a pressure within the pealed space. 

2^4. (Original) A method for monitoring conditioning of a planarizing 
medium used for planarizing a microelec4*onic substrate, comprising: 

moving at least one of the Alanarizing medium and a conditioning body relative to 
the other of the planarizing medium and me conditioning body while the conditioning body is 
engaged with a planarizing surface of the manarizing medixim, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, the support member including a pMon slidably and sealably received in a cylinder to 
form a sealed space between an end of the cyMnder and an end of the piston.; and 

monitoring the conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherein monitoring the conditioning body includes measuring a force 
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\ 



transmitted to the support member by the conditioning body by detecting a pressure within the 



sealed space. 



ip. '(Original) 



(7> 



The method of claim wherein monitoring the 

conditioning body includes detectinjj a frictional force on the conditioning body in a plane 
generally parallel to a plane of the plaiarizing surface. 

\ 'P 

1^6, (Original) me method of claim 2/4 wherein the support member 
includes a generally upwardly extending portion coupled to the conditioning body and a 
generally laterally extending portion pivotably coupled to the upwardly extending portion, 
further wherein monitoring the condiftoning body includes detecting a force between the 
upwardly extending portion and the laterally extending portion with a force sensor. 
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2^7. (Original) The miethod of claim 2yA wherein the support member 
includes a piston slidably received in a cwinder and monitoring the conditioning body includes 
detecting a movement of one of the piston ^d the cylinder relative to the other of the piston and 
the cylinder. 
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2^8. (Original) The method of claim 214, mrther comprising biasing one of 
the piston and the cylinder toward or away frolp the other of the piston and the cylinder. 

2/9. (Original) A method\for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, the method comprising: 

coupling a sensor to a conditiomng body, wherein the conditioning body is 
coupled to a support member for supporting the\conditioning body relative to the planarizing 
medium, and fixrther wherein the support member includes a piston slidably and sealably 
received in a cylinder to form a sealed space between an end of the cylinder and an end of the 
piston; 

engaging the conditioning body with ftie planarizing medium and moving at least 
one of the conditioning body and the planarizing medium relative to the other of the conditioning 
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body and the planarizing medium while the conditioning body engages the planarizing medium; 
and 

monitoring thd conditioning body to detect a frictional force between the 
conditioning body and the planarizing medixmi, wherein monitoring the conditioning body 
includes measuring a force transmitted to the support member by the conditioning body by 
detecting a pressure within the scaled space. 
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2^. ' (Original) \ The method of claim 21^ wherein monitoring the 
conditioning body further includes detecting a movement of one of the piston and the cylinder 
relative to the other of the piston a^d the cylinder. 

Tf\. (Original) \ A method for conditioning a planarizing medium used for 
planarizing a semiconductor substrate, the method comprising: 

engaging a conditioming body with the planarizing medium, wherein the 
conditioning body is coupled to a supbort member for supporting the conditioning body relative 
to the planarizing medium, the support member including a piston slidably received in a 
cylinder; 

moving at least one of trie conditioning body and the planarizing medium relative 
to the other of the conditioning body a^d the planarizing medium to remove material from the 
planarizing medium; and 

maintaining an approximately constant frictional force between the conditioning 
body and the planarizing medium by adjuBting a relative velocity between the conditioning body 
and the planarizing medium, wherein mkintaining an approximately constant frictional force 
includes selecting a target frictional force, Idetecting a force between the conditioning body and 
the planarizing medium and adjusting the rdlative velocity until the force is approximately equal 
to the target frictional force, wherein detectmg the force includes measuring a force transmitted 
to the support member by the conditioning liody by detecting a movement of one of the piston 
and the cylinder relative to the other of the pision and the cylinder. 



41 



22^. "(brigfcial) The method of claim 2^ wherein the support member 
includes a generally upwardly extending portion coupled to the conditioning body and a 
generally laterally extending portion pivotably coupled to the upwardly extending portion, 
further wherein detecting the force includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a force sensor. 



